Prostaglandins and nonsteroidal anti-inflammatory drugs. Effects on renal hemodynamics.
Renal prostaglandins are important modulators of renal hemodynamic function. Their synthesis from arachidonic acid precursor is regulated by neurohumoral vasoactive substances as well as by intrarenal factors. Endogenous renal prostaglandins exert little influence on renal blood flow and glomerular filtration rate in the basal state. In contrast, inhibition of cyclooxygenase-dependent arachidonic acid metabolism with nonsteroidal anti-inflammatory drugs in states of decreased renal perfusion causes marked alterations in these variables. Thus, clinical states characterized by decreased intravascular volume (decreased effective blood volume) with decreased renal perfusion augment the activity of various neurohumoral vasoactive systems and result in an increased dependence of renal hemodynamics on endogenous renal prostaglandin synthesis, which is stimulated, in a compensatory manner, by these same systems. The development of newer drugs that undergo biotransformation in the kidney between active and inactive forms may permit a lesser degree of renal cyclooxygenase inhibition, with the possibility of a reduction in the adverse effects on renal blood flow and glomerular filtration rate. Appropriate clinical use of nonsteroidal anti-inflammatory drugs requires careful consideration of the potential deleterious consequences of prostaglandin synthesis inhibition. Prostaglandins are considered to be autacoids and, as such, they exert their physiologic actions close to or at the site of synthesis. Therefore, production of prostaglandins, thromboxanes, and, possibly, leukotrienes in the renal cortex by the constituent cells of the glomeruli and the arterioles would be anticipated to influence their hemodynamic functions, that is, glomerular filtration rate, renal blood flow, renal vascular resistance, and juxtaglomerular granular cell renin release.